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DETAILED ACTION 
Claim Objections 

Claim 27 is objected to because of the following informalities: There is no antecedent 
basis for the claimed limitation "said first plurality of diffusions" as claimed in claim 27. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 2, 6-7, 9-1 1 and 13 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 2, in lines 3-4 (or claim 13, in lines 3-4), the phrase "said first, second and third 
metallized layers comprising source, drain and gate electrodes respectively of a MOSgate 
device" fails to clarify the claimed invention, in which the first, second, bottom and third 
metallized layers comprising source, drain and gate electrodes respectively of a MOSgate device. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by US Patent No. 
5,578,841 to Vasquez et al. 

Regarding claim 1, Vasquez et al. (figure 1) teach a flip chip semiconductor device 
comprising a silicon wafer (34) having parallel first (an upper surface of the wafer [34])) and 
second (a bottom surface of the wafer [34])) major surfaces; at least one P region (P region in the 
epitaxial [17]) and at least one N region (N region in the channel [14]) in the wafer which meet 
at a PN junction within the silicon wafer (34); first (21 is located on the left side of figure 1) and 
second (21 is located on the right side of figure 1) are coplanar, laterally spaced and metallized 
layers (left [21], right [21]) formed on the first (an upper surface of the wafer [34]) major surface 
and insulated form one another and connected to the P region and the N region respectively; and 
a bottom metallized layer (26) extending across the second major surface (a bottom surface of 
the wafer [34]). 

Regarding claim 2, Vasquez et al. teach a third metallized layer (23) atop the first (an 
upper surface of the wafer [34]) major surface which is coplanar with and laterally spaced from 
the first (left [21]) and second (right [21]) metallized layers; the first, second and third metallized 
layers comprising source and gate electrodes respectively of a MOS gated device. 

Regarding claims 3-4, Vasquez et al. teach at least one contact bump (24) connected to 
each of the metallized layers (left [21], 23 and right [21]). 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 5-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
No. 5,578,841 to Vasquez et al. 

Regarding claims 5-7, Vasquez et al. differ from the claimed invention by not showing the 
bottom metallized layer is substantially thicker than all of the first and second metallized layers. 
It would have been obvious to one having ordinary skill in the art at the time the invention was 
made for the bottom metallized layer is substantially thicker than all of the first and second 
metallized layers because it improves the thermal conduction of the device. Furthermore, it has 
been held that discovering an optimum value of a result effective variable of a result effective 
variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPA 215 
(CCPA 1980). 

Regarding claim 8, Vasquez et al. differ from the claimed invention by not showing the 
bottom metallized layer is substantially thicker than all of the first and second metallized layers. 
It would have been obvious to one having ordinary skill in the art at the time the invention was 
made for the bottom metallized layer is substantially thicker than all of the first and second 
metallized layers because it improves the thermal conduction of the device. Furthermore, it has 
been held that discovering an optimum value of a result effective variable of a result effective 
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variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPA 215 
(CCPA 1980). 

Regarding claims 9-10, Vasquez et al. teach a plurality of contact bumps (24) is connected 
to each of the first (left [21]) and second (right [21]) metallized layers. 

Vasquez et al. differ from the claimed invention by not showing the plurality of contact 
bumps connected to the first metallized layer being aligned along a first straight row and the 
plurality of contact bumps connected to the second metallized layer being aligned along a second 
straight row and the first and second rows are parallel to one another. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made for the plurality 
of contact bumps connected to the first metallized layer being aligned along a first straight row 
and the plurality of contact bumps connected to the second metallized layer being aligned along 
a second straight row because it provides interconnection between the chip and the external 
device. 

Regarding claim 1 1, Vasquez et al. teach a third metallized layer (23) atop the first (an 
upper surface of the wafer [34]) major surface which is coplanar with and laterally spaced from 
the first (left [21]) and second (right [21]) metallized layers; the first, second and third metallized 
layers comprising source and gate electrodes respectively of a MOS gated device. 

Regarding claims 12 and 16, Vasquez et al. (figure 1) teach a flip chip semiconductor 
device comprising a silicon wafer (34) having parallel first (an upper surface of the wafer [34])) 
and second (a bottom surface of the wafer [34])) major surfaces; at least one P region (P region 
in the epitaxial [17]) and at least one N region (N region in the channel [14]) in the wafer which 
meet at a PN junction within the silicon wafer (34); first (21 is located on the left side of figure 
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1) and second (21 is located on the right side of figure 1) are coplanar, laterally spaced and 
metallized layers (left [21], right [21]) formed on the first (an upper surface of the wafer [34]) 
major surface and insulated form one another and connected to the P region and the N region 
respectively; and a plurality of contact bumps (24) connected to each of the first (left [21]) and 
second (right [21]) metallized layers. 

Vasquez et aL differ from the claimed invention by not showing the plurality of contact 
bumps connected to the first metallized layer being aligned along a first straight row and the 
plurality of contact bumps connected to the second metallized layer being aligned along a second 
straight row and the first and second rows are parallel to one another. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made for the plurality 
of contact bumps connected to the first metallized layer being aligned along a first straight row 
and the plurality of contact bumps connected to the second metallized layer being aligned along 
a second straight row because it provides interconnection between the chip and the external 
device. 

Regarding claim 13, Vasquez et al. teach a third metallized layer (23) atop the first (an 
upper surface of the wafer [34]) major surface which is coplanar with and laterally spaced from 
the first (left [21]) and second (right [21]) metallized layers; the first, second and third metallized 
layers comprising source and gate electrodes respectively of a MOS gated device. 

Regarding claim 14, Vasquez et al. teach a bottom metallized layer (26) extending across 
the second major surface (a bottom surface of the wafer [34]). 

Regarding claim 15, Vasquez et al. differ from the claimed invention by not showing the 
bottom metallized layer is substantially thicker than all of the first and second metallized layers. 
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It would have been obvious to one having ordinary skill in the art at the time the invention was 
made for the bottom metallized layer is substantially thicker than all of the first and second 
metallized layers because it improves the thermal conduction of the device. Furthermore, it has 
been held that discovering an optimum value of a result effective variable of a result effective 
variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPA 215 
(CCPA 1980). 

Regarding claims 17 and 19, Vasquez et al. teach silicon wafer is a rectangular wafer 
having an area defined by a given length and a given width, the length being greater than the 
width. 

Vasquez et al. differ from the claimed invention by not showing the first and second rows 
of bumps being parallel to one another and being symmetric about a diagonal line across the 
wafer. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the first and second rows of bumps being parallel to one another and 
being symmetric about a diagonal line across the wafer because it provides interconnection 
between the chip and the external device. 

Regarding claim 1 8, Vasquez et al. teach a third metallized layer (23) atop the first (an 
upper surface of the wafer [34]) major surface which is coplanar with and laterally spaced from 
the first (left [21]) and second (right [21]) metallized layers; the first, second and third metallized 
layers comprising source and gate electrodes respectively of a MOS gated device. 

Regarding claim 20, Vasquez et al. teach a bottom metallized layer (26) extending across 
the second major surface (a bottom surface of the wafer [34]). 
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7. Claims 21, 24 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 4,574,208 to Lade et al. in view of US Patent No. 6,489,678 to Joshi. 

Regarding claim 21, Lade et al. (figures 12-16) teach a bi-directional conduction device 
comprising a silicon wafer having first (an upper surface of the wafer [104]) and second (a 
bottom surface of the wafer [104]) parallel major surfaces; first and second laterally separated 
MOS gated devices formed in the silicon wafer; the first and second MOS gated devices 
comprising a first (126) and a second (128) source region respectively of one conductivity 
formed into a first and second spaced lateral area respectively of the first major surface (an upper 
surface of the wafer [104]), a first (140) and second (142) channel region respectively of a 
second conductivity type receiving the first (126) and second (128) source region, a common 
drain region (150) receiving the first and second channel regions and extending to the second 
major surface (a bottom surface of the wafer [104]), and a first and second gate structure 
respectively disposed on the first major surface (an upper surface of the wafer [104]) and 
operable to invert respective portions of the first (140) and second (142) channel regions to allow 
conduction from the first (126) and second (128) source regions respectively to the drain region 
(150); first (144) and second (146) laterally spaced source metallized layers disposed atop the 
first (an upper surface of the wafer [104]) major surface and connected to the first (126) and 
second (128) source regions respectively; and first (144) and second (146) laterally spaced gate 
metallized layers atop the first major surface (an upper surface of the wafer [104]) and connected 
to the first and second gate structures respectively. 

Lade et al. differ from the claimed invention by not showing flip chip semiconductor 
device. However, Joshi teaches flip chip semiconductor device package, which is fabricated 
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using MOSFETs (column 5, lines 38-41). Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to incorporate the teaching of Joshi 
into the device taught by Lade et al. because it provides operating power sources for the chip. 

Regarding claim 24 ? the combined device shows first and second source regions are 
disposed in laterally interdigitated relation with respect to one another (Lade et al.; figures 14-16; 
column 10, line 1 1 - column 12, line 43). 

Regarding claim 26, the combined device differs from the claimed invention by not 
showing a metal layer on the second major surface in the embodiment of figures 12-16. 
However, Lade et al. teach a metal layer on the second major surface in the embodiment of 
figure 1 . Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to include claimed limitation shown in the embodiment of figure 1 into 
the embodiment of figures 12-16 because it provides interconnection from the bottom surface of 
the substrate to the external device. The combined device shows a metal layer on the second 
major surface. 

8. Claims 22, 23 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lade 
et al. in view of Joshi, and further in view of US Patent No. 5,352,926 to Andrews. 

Regarding claim 22, the disclosures of Lade et al. and Joshi are discussed as applied to 
claim 21 above. 

The combined device differs from the claimed invention by not showing at least one 
contact bump connected to each of the metallized layers. However, Andrews (figures 1-2) 
teaches at least one contact bump connected to each of the source and gate (column 3, lines 19- 
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25). Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Andrews into the device taught by Lade et al. 
and Joshi because it provides interconnection between the semiconductor chip and external 
device. The combined device shows at least one contact bump connected to each of the source 
and gate metallized layers. 

Regarding claim 23, the combined device shows a respective plurality of contact bumps 
(Andrews; 32) connected to each of the source metallized layers; each of the plurality of contact 
bumps (Andrews; 34) arranged in respective spaced rows which are parallel to one another. 

Regarding claim 25, the combined device shows first and second source regions are 
disposed in laterally interdigitated relation with respect to one another (Lade et al.; figures 14-16; 
column 10, line 1 1 - column 12, line 43). 

9. Claims 27-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
No. 5,321,289 to Baba et al. in view of US Patent No. 5,578,841 to Vasquez et al. and US Patent 
No. 4,574,208 to Lade et al. 

Regarding claim 27, Baba et al. (figures 1 A-B) teach a semiconductor device comprising 
a silicon die having first (an upper surface of the substrate [10, 11, 12]) and second (a bottom 
surface of the substrate [10, 11, 12]) parallel surfaces; a region of one conductivity type 
(diffusion region of [13]) extending from the first surface (an upper surface of the substrate [10, 
11, 12]) and into the body of the die; a junction pattern defined in the device formed by a 
plurality of laterally spaced diffusions (diffusion region of [12]) of the other conductivity type 
into the region of one conductivity type; a first conductive electrode (left S) formed atop the first 
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surface (an upper surface of the substrate [10, 11, 12]) and in contact with the plurality of 
diffusions (diffusion regions of [12], [13]); a second conductive electrode (right S) formed atop 
the first surface (an upper surface of the substrate [10, 1 1, 12]) which is coplanar with and 
laterally spaced from and insulated from the first conductive electrode (left S) and in electrical 
contact with the body of the die through a high conductivity element. 

Baba et al. differ from the claimed invention by not showing at least one solder ball 
connector formed atop each of the first and second conductive electrodes respectively. However, 
Vasquez et al. (figure 1) teach forming at least one solder ball (24) connector atop each of the 
first (left [21]) and second (right [21]) conductive electrodes. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to incorporate 
the teaching of Vasquez et al. into the device taught by Baba et al. because it provides 
interconnection between the semiconductor device and the external device. The combined 
device shows at least one solder ball connector formed atop each of the first and second 
conductive electrodes respectively. 

Baba et al. and Vasquez et al. further differ from the claimed invention by not showing 
the current path from the first conductive electrode to the second conductive electrode having a 
vertical component, which is generally perpendicular to the first surface. However, Lade et al. 
teach the orientation of current flow in vertical (column 3, lines 1-13). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the teaching of Lade et al. into the device taught by Baba et al. and Vasquez et al. 
because it improves the electrical performance of the device. The combined device shows the 
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current path from the first conductive electrode to the second conductive electrode having a 
vertical component, which is generally perpendicular to the first surface. 

Regarding claim 28, the combined device shows high conductivity element is a sinker 
diffusion of higher conductivity than the body region. 

Regarding claim 29, the combined device shows high conductivity element is a metallic 
material residing in a trench formed in the body of the die. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D Vu whose telephone number is 571-272-1667. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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